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DESCRIPTION 

WAFER SUPPORT TOOL FOR HEAT TREATMENT 
AND HEAT TREATMENT APPARATUS 

Technical Field: 

The present invention relates to a wafer support tool used in heat 
treatment of a wafer such as a semiconductor wafer, for example a sihcon 
wafer, and. to a heat treatment apparatus. 



Background Art: 

In a wafer support tool used for batch type heat treatment, there has 
been generally adopted a design that plural wafers are inserted and held in 
parallel to one another in grooves of a structure called a boat, which has 

15 support poles with the grooves. Especially in heat treatment at lOOO^C or 
higher, SiC is generally adopted as material of a wafer support tool because 
of its heat resistance and other properties. A method is adopted to cut 
grooves directly in the support poles with a diamond cutter or the like. 

Since limitation is, however, placed on a shape of a work piece in this 

20 method, it is difficult to work the work piece into an intricate shape such as a 
curved surface. There also arises a problem that burrs are easilj^ generated 
on surfaces of the grooves during cutting operation. In addition, there arises 
a problem that difficulties are encountered in additional working for 
removing the generated burrs and in polishing for decreasing surface 

25 roughness of the grooves with which a wafer is brought in contact, so 
damages or slip dislocations occur on wafers in the contact portions with the 
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boat during heat treatment (see JP-A 7-161654 and 8-107081). Since the 
support poles are easy to be broken during working, which requires great 
labor and a working time, leading to poor productivity and difficulty in cost 
reduction. 

5 The batch type heat treatment is to heat treat many wafers at a time 

• using resistance heating (with a heater). In recent years, in addition to the 
batch type heat treatment apparatus, there also has been used frequently an 
RTP (Rapid Thermal Processing) apparatus for single wafer treatment in 
which rapid heating and rapid cooling treatment is performed by the use of a 
10 lamp heating method or the hke. 

Examples of heat treatment using an RTP apparatus can include ^ 
heat treatment for annihilating defects on a wafer surface, heat treatment for 
annihilating oxygen donors, heat treatment for producing a shallow diffused 
layer (RTA: Rapid Thermal Anneahng), heat treatment for producing a thin 
15 oxide film (RTO* Rapid Thermal Oxidation) or the like. Single wafer 
epitaxial growth and vapor phase growth for an insulating film or the Hke 
using lamp heating can be included in the heat treatment using an RTP 
apparatus in a broad sense. 

In the RTP treatment, as in the batch tyj>e heat treatment 
20 apparatus, a wafer support tool (may be called "a susceptor") for heat 
treatment is employed; therefore, a problem has remained unsolved that slip 
dislocations are easy to occur in contact portions of the wafer support tool 
with a wafer (see JP-A 2002-164300). 

25 Disclosure of the Invention- 

The present invention has been made in order to solve the above 
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problem and it is an object of the present invention to provide a wafer support 
tool for heat treatment easy in working and capable of realizing reduction in 
cost without generating damages or slip dislocations that would be otherwise 
caused by high temperature heat treatment and a heat treatment apparatus. 
5 In order to solve the problem, a wafer support tool for heat 

treatment of the present invention comprises^ a plurality of wafer support 
members for supporting a wafer to be heat treated; and a support member 
holder for holding the wafer support members, wherein the wafer support 
members each has a contact portion with the wafer, at least one of the contact 

10 portions being movable relative to the support member holder. 

A configuration of the contact portion is a curved surface convex 
against a wafer to be heat treated and especially preferably spherical or 
eUipsoidal. It is preferable that the wafer support member is a pin, the 
support member holder is a pin holder for holding the pin and the pin is fitted 

15 in a pinhole formed in the pin holder. The pin is preferably removable from 
the pin holder and preferably formed by working a cylindrical body. Raw 
material of the pin and the pin holder can be SiC, silicon or quartz. A 
pluraUty of pinholes is preferably provided and the pinhole is preferably 
sUt-shaped. The sUt-shaped pinholes are desirably provided radially from 

20 the center of the pin holder. The pin holder is preferably disc-shaped or 
ring-shaped and in a case where the pin holder is disc-shaped, a circular 
pinhole is formed in the center position thereof. 

The wafer support member may comprise a rotatable body as the 
contact portion with the wafer to be heat treated, and the rotatable body is 

25 accommodated in a rotatable body accommodating hole formed in the wafer 
support member or the support member holder and rotatable by friction force 



- 4 ■ 

with the wafer to be heat treated. 

The rotatable body is preferably in the form of a sphere, an ellipsoid, 
a hollow cylinder or a solid cylinder. The rotatable body accommodating hole 
is desirably in the form of a slit groove and the rotatable body accommodating 
5 holes each in the form of a slit groove are preferably formed radially from the 
center of the support member holder. The support member holder is 
preferably disc-shaped or ring-shaped. Material of the rotatable body may be 
SiC, sihcon or quartz. 

The wafer support tool for heat treatment of the present invention 
10 may further comprise : support poles for holding the plural support member 
holders; and bases for holding the support poles. The support member 
holders may be preferably removable from the support poles. Material of the 
support poles and the bases may be SiC, sihcon or quartz. 

A heat treatment apparatus of the present invention has the wafer 
15 support tool for heat treat treatment of the present invention. 

Brief Description of the Drawings- 

FIG.l is a descriptive side view showing a first embodiment of a 
wafer support tool for heat treatment of the present invention. 
20 FIG. 2 is a descriptive top view showing a state where an upper base 

and an uppermost wafer are removed from the structure of FIG. 1. 

FIGs. 3 (a), (bl) and (b2) are descriptive views showing how to make 
pins, wherein FIG. 3 (a) shows an example of a cylindrical pin body, FIG.3 
(bl) shows an example of a finished pin and FIG. 3 (b2) shows an example of 
25 another finished pin. 

FIG. 4 is a top view showing a struct\iral example of a pin holder 



- 5 - 



used in a wafer support tool for heat treatment of the present invention. 

FIG. 5 is an enlarged sectional view taken on line V-V of FIG. 2. 

FIGs. 6 (a)-(d) are enlarged sectional views taken on line \T"VI of 
FIG. 2, wherein FIG. 6 (a) shows a state where a pin is in an upright position, 
5 FIG. 6 (b) shows a state where a pin is incUned toward the outer periphery, 
FIG. 6 (c) shows a state where a pin is inclined toward the center, and FIG. 6 
(d) shows a state where an edge portion of a lower end of a pin is rounded. 

FIG. 7 is a descriptive side view showing a second embodiment of a 
wafer support tool for heat treatment of the present invention. 
10 FIG. 8 is a top view showing an example of another structure of a pin 

holder used in a wafer support tool for heat treatment of the present 
invention. 

FIGs. 9 (a) and (b) are descriptive side views showing essential parts 
of a third embodiment of a wafer support tool for heat treatment of the 
15 present invention, wherein FIG. 9 (a) shows an example of a state where a 
wafer is supported and FIG. 9 (b) shows a state where the wafer in the state 
of FIG. 9 (a) is extended to rotate a rotatable body, which is a wafer support 
member. 

FIGs. 10 (a), (b) and (c) are top views of rotatable bodies with various 
20 shapes, which are wafer support members, wherein FIG. 10(a) shows a 
sphere, FIG. 10(b) shows an ellipsoid and FIG. 10(c) shows a solid cylinder or 
a hollow cyhnder. 

FIGs. 11(a) and 11(b) are descriptive side views showing essential 
parts of a fourth embodiment of a wafer support tool for heat treatment of the 
25 present invention, wherein FIG. 11(a) shows an example of a state where a 
wafer is supported and FIG. 11(b) shows a state where the wafer is extended 



to rotate a rotatable body, which is a wafer support member. 

FIG. 12 is a descriptive schematic ^dew showing an embodiment of a 
vertical heat treatment furnace. 

FIG. 13 is a descriptive schematic view of an embodiment of an RTP 
5 apparatus. 

FIGs. 14(a) and 14(b) are a descriptive view and a photograph of 
Example 2, wherein FIG. 14(a) is a top view of the wafer support tool for heat 
treatment used in Example 2 and FIG. 14(b) is a photograph showing a result 
of observation with an X-ray topography of the heat treated wafer. 

10 FIGs. 15(a) and 15(b) are a descriptive view and a photograph of 

Comparative Example 1, wherein FIG. 15(a) is a descriptive sectional view 
showing a state where a wafer is placed on the wafer holder used in 
Comparative Example 1 and FIG. 15(b) is a photograph showing a result of 
observation with X-ray topography of the heat treated wafer. 

15 FIGs. 16(a) and 16(b) are a descriptive view and a photograph of 

Example 3, wherein FIG. 16 (a) is a top view of the wafer support tool for heat 
treatment used in Example 3 and FIG. 16(b) is a photograph showing a result 
of observation with X-ray topography of the heat treated wafer. 

20 Best Mode for Carrying Out the Invention ^ 

Description will be given of embodiments of the present invention 
below based on the accompanying drawing and it is needless to say that 
examples shown in figures are presented by way of illustration only and 
various modifications or alterations thereof can be implemented as far as not 
25 departing from the technical concept of the present invention. 

In FIG. 1, reference numeral 10 designates a wafer support tool for 



heat treatment pertaining to the present invention. The wafer support tool 
10 includes- a pair of bases 12 and 14 provided opposite each other in a 
vertical direction; and plural support poles 16 (3- poles in FIG. 2) provided 
vertically between the bases 12 and 14. 
5 The upper end and lower end of the support pole 16 are fitted 

respectively in a receiving hole 18 bored on the lower surface of the upper 
base 12 and a receiving hole 20 bored on the upper surface of the lower base 
14 so that the support pole 16 is removably held' with the bases 12 and 14. 

Reference numeral 22 designates a pin as a wafer support member 

10 used for supporting a wafer W to be heat treated. The pin 22 is, as shown in 
FIG. 3(bl) or 3(b2), provided with a contact section 26 for supporting a wafer 
W at the distal end thereof and provided with a fitting portion 28 at the 
proximal end thereof. 

A shape of the contact section 26 of the pin 22 is preferably a curved 

15 surface convex toward the wafer W to be supported. In the embodiments 
shown in FIG. 1, FIG. 2 and FIG. 3(bl), there are shown cases where the 
shapes of the contact sections 26 are spherical. No specific hmitation is 
imposed on the shape of the contact section 26 and any of shapes other than a 
sphere can be adopted as far as the shape is, as described above, a curved 

20 surface convex toward the wafer W to be supported and the contact section 26 
can also be in the shape of an eUipsoid, which is shown in the second 
embodiment of FIG. 3(b2) and FIG. 7. Incidentally, in FIG. 7, a difference 
from FIG. 1 is only the shape of the pin 22 and the repetitive description of 
the structure is omitted. In Fig. 7, the same symbols are used to the same 

25 members as or the members similar to those in FIG. 1. 

Insert grooves 30 are formed on the side surfaces of the support 
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poles 16 at the same heights. Reference numeral 32 designates pin holders 
as support member holders removably supporting the pins 22 and no 
limitation is imposed on a shape of the pin holders and in FIGs. 2 and 4, there 
are shown cases of discs. The pin holders 32 are inserted into the insert 
5 grooves 30 and thereby the pin holders 32 are removably inserted and held in 
the poles 16. The pin holders 32 are, as shown in FIGs. 2 and 4, in the shape 
of a disc and besides, can also be, as shown in Fig. 8, formed in the shape of 
an annulus with an opening 33 in the central portion. 

A circular fitting hole 34a and slit-like fitting holes 34b are, as 

10 shown in FIGs. 2 and 4, bored on the disc-like pin holder 32 corresponding to 
the fitting portions 28 of the pins 22. A fitting hole (a pinhole) may be either a 
through hole or a hole with the bottom. The fitting portion 28 is fitted into 
the circular fitting hole 34a formed in the central portion of the disc-like pin 
holder 32 and thereby the pin 22 is removably held by the disc-like pin holder 

15 32. The pins 22 fitted in the sUt-Kke fitting holes 34b formed radially from the 
center of the disc-hke pin holder 32 can be moved relative to the disc-like pin 
holder 32 by a value of the order of several mm in a direction in which a wafer 
is extended or contracted during a heat treatment process, that is in a 
direction toward the outer periphery from the center of the disc-like pin 

20 holder 32 (FIG. 6(b)) or in a direction opposite it, that is in a direction toward 
the center (FIG. 6(c)) so as to alleviate stress generated at a contact plane 
between the pin 22 and the wafer W by a motion of the wafer in the direction 
in which the wafer is extended or contracted dviring the heat treatment 
process. In this case, it is preferable to form a round called "R" on the 

25 peripheral edge of the lower end of the fitting portion 28, as shown in FIG. 
6(d), in order to facilitate a motion of the pin 22. 



In the embodiments shown in FIGs. 2, 4 and 8, there are shown 
cases where the three support poles 16 are provided, while no specific 
limitation is placed on the number of the support poles 16 as far as the bases 
12 and 14 can be supported by the support poles 16. 
5 The pin 22 can be, as shown in Figs. 3(a), 3(bl) and 3(b2), easily 

obtained by grinding a pin body 22a in the shape of a cylinder with a lathe 
and surface roughness of the pin, especially, the contact section 26, can be 
easily controlled. The pin body 22a is made of SiC, Si (single crystal or 
polycr^^stal) or quartz in the shape with a diameter of the order in the range 

10 of from 1 to 7 mm and a length of the order in the range of from 5 to 10 mm. 
Raw material of the support pole 16 and the bases 12 and 14 may also be 
preferably SiC, silicon or quartz. 

The circular fitting hole 34a formed in the central portion of the 
disc-like pin holder 32 shown in Figs. 2 and 4 is in the shape of a circle with a 

15 diameter of the order in the range of from 1 to 7 mm and the sht-hke fitting 
holes 34b formed radially from the center of the pin holder 32 are in the 
shape with a width of the order in the range of firom 1 to 7 mm and a length of 
the order in the range of from 4 to 21 mm. The slit-hke fitting holes 34b in 
number of the order in the range of from 3 to 24 sites are arranged radially 

20 from the center of the pin holder 32 with length directions of the slits in 
alignment with radii (6 sites in FIGs. 2 and 4). In a case where the pin holder 
32 is in the shape of an annulus as shown in FIG. 8, the fitting hole 34a 
formed at the central portion of the pin holder 32 is naturally omitted but in a 
case where the pin holder 32 is in the shape of a disc as shown in FIG. 4 as 

25 well, the fitting hole 34a may be omitted. 

In a wafer support tool of the present invention, as described above. 
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since the shape of the contact portion of the distal end of the pin with the 
wafer is formed so as to be curved surface convex toward the wafer, neither 
damages nor slip dislocations occur at the contact portion with the wafer 
during heat treatment so that productivity may be improved to achieve cost 
5 reduction. 

Surface roughness of the contact portion 26 of the pin 22 with the 
wafer W may also be adjusted to a desirable value only by additionally 
working the surface of the contact portion 26. Besides, by appropriately 
selecting the shapes of the pins 22 and the fitting holes 34a, 34b, positions on 

10 the wafer W in contact with the pins 22 (in-plane positions on the wafer W) 
and shapes of the contact portions 26 may be freely designed. In a case where 
only the pins 22 can be removed from the pin holder 32, cleaning and 
exchange of the pins may be easy and the surfaces of the pins may also be 
reworked for recychng. 

15 In the embodiments, while a structure is shown in which the pins 

are removably held by the pin holder 32 with the fitting hole 34a, 34b; the pin 
holders 32 are removably held by the support pole 16 with the insert grooves 
30; and the support poles 16 are removably held by the bases 12, 14 with the 
receiving holes 18 and 20. If necessary, another structure may also be 

20 adopted in which the pins 22 are irremovably fixed on the pin holder 32, the 
pin holders 32 are irremovably fixed to the support poles 16 and the support 
poles 16 are irremovably fixed to the bases 12, 14. 

In the embodiments shown in FIGs. 1 to 8, while there is shown a 
case where the pins 22 are used as the wafer support members, it is also 

25 possible to use members other than the pins 22 as wafer support members, of 
which description will be given below based on Figs. 9(a) to 11(b). 
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In FIGs. 9(a) and 9(b), reference numeral 40 designates a wafer 
support member holder, which constitutes a wafer support tool for heat 
treatment according to the present invention. The support member holder 40 
holds the wafer support members 42. The wafer support member 42 has a 
5 trapezoidal member 44 arranged on the upper sxirface of the support member 
holder 40. A rotatable body accommodating hole 46 is bored on the upper 
surface of the trapezoidal member 44. The rotatable body 48 as a contact 
portion with a wafer W to be heat treated is rotatably fitted in the rotatable 
body accommodating hole 46. An arrow mark 50 shows a given position of the 

10 rotatable body 48. No specific hmitation is imposed on a shape of the 
rotatable body 48, and there can be adopted shapes such as a sphere of FIG. 
10(a), an ellipsoid of FIG. 10(b) and a hollow cylinder or a solid cy Under of 
FIG. 10(c) as viewed from above. 

With the construction above described, when the wafer W is, as 

15 shown in FIG. 9(a), heat treated in a state where the wafer W is supported by 
the rotatable body 48 while being in contact therewith, the wafer W is 
extended in a direction of extension thereof shown by an arrow mark 52 and 
the rotatable body 4i8 rotate as shown in FIG. 9(b), which is clear from a 
position of the arrow mstrk 50; therefore, it can be suppressed that damages 

20 or sUp dislocations occur in the contact portion of the wafer W with the 
rotatable body during heat treatment. 

Incidentally, in the embodiment of FIGs. 9(a) and 9(b), the rotatable 
body accommodating hole 46 is bored on the upper surface of the trapezoidal 
member 44, while another construction can be adopted in which the rotatable 

25 body accommodating hole 46 is bored directly on the upper surface of the 
support member holder 40 with omitting the trapezoidal member 44 and the 
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rotatable body 48 is fitted directly into the rotatable body accommodating 
hole 46. Still another construction may be adopted in which the trapezoidal 
member 44 may be replaced with a member having another shape different 
from the trapezoidal one. 
5 In the embodiment of FIGs. 9(a) and 9(b), there is shown the case 

where the rotatable body 48 is fitted in the rotatable body accommodating 
hole 46 on the trapezoidal member 44, while yet another construction can 
also be adopted in which the shape of the rotatable body accommodating hole 
46 is formed in the shape of a slit groove, as shown in FIGs. 11(a) and 11(b) 

10 and the rotatable body 48 is accommodated in the slit-hke rotatable body 
accommodating hole 46 so as to be rotatable therein and movable there along. 
In this case, slit groove-like rotatable body accommodating holes 46 are 
preferably disposed radially from the center of the support member holder 40. 
With the construction adopted, when the wafer W is subjected to heat 

15 treatment in a state where the wafer W is supported in contact with the 
rotatable body 48, the wafer W is, as shown in Fig. 11(a), extended in a 
direction of extension shown with an arrow mark 52 and the rotatable body 
48 rotates as shown in FIG. 11(b), as is clear from the position of the arrow 
mark 50; therefore, it can be suppressed, as in the case of FIG. 9, that 

20 damages or slip dislocations occur in the contact portion of the wafer W with 
the rotatable body during heat treatment. Especially, in the construction of 
FIG. 11(a) and 11(b), since rolling of the rotatable body 48 is used, rolling 
friction in this case is extremely small, which exerts a great effect of 
preventing generation of damages or slip dislocations caused by the friction. 

25 Incidentally, in the embodiment of FIGs. 11(a) and 11(b) as well, the 

slit groove-hke rotatable body accommodating hole 46 is bored on the 
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trapezoidal member 44, while a construction can also be adopted in which the 
slit groove "Kke rotatable body accommodating hole 46 is bored directly on the 
upper surface of the support member holder 40 with omitting the trapezoidal 
member 44 and the rotatable body 48 is accommodated directly in the sUt 
5 groove "like rotatable body accommodating hole 46 so as to be rotatable 
therein and movable therealong. 

A heat treatment apparatus of the present invention is a heat 
treatment apparatus with a wafer support tool for heat treatment of the 
present invention exemplified in the first to fourth embodiments. 

10 As the heat treatment apparatus of this kind, there has been known, 

for example, a vertical heat treatment furnace as shown in FIG. 12. In the 
figure, reference numeral 110 designates a vertical heat treatment furnace. 
The heat treatment furnace 110 comprises- a heater 112 arranged 
concentrically; a process tube 114 disposed inside thereoC a boat 116 on 

15 which plural wafers are placed; a heat insulating cyhnder 118 on which the 
boat 116 is mounted in a fi:eely removable manner; a cover 122 arranged on 
the lower end of the heat insulating cylinder 118 and closing a furnace 
opening 120 at the lower end of the process tube 114 during heat treatment; 
and a vertically moving means not shown moving upward or downward the 

20 boat 116, the heat insulating cylinder 118 and the cover 122 toward the 
interior of the process tube 114. Reference numeral 115 is a flange provided 
at the lower end of the process tube 114. By applying the wafer support tool 
for heat treatment of the present invention to the above boat 116, the vertical 
heat treatment furnace 110 can be used as the heat treatment furnace of the 

25 present invention. 

A rapid heating and rapid coohng (RTP) apparatus can also be used 
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as the heat treatment apparatus of this kind. Description will be given of an 
embodiment of the RTP appgiratus with reference to FIG. 13. FIG. 13 is a 
descriptive schematic view of an embodiment of the RTP apparatus. In FIG. 
13, reference numeral 210 designates a heat treatment apparatus, in other 
5 word, an RTP apparatus. The heat treatment apparatus 210 has a chamber 
211 made from quarts and a wafer W is heat treated in the chamber 211. The 
heat treatment is carried out by heating lamps 212 surrounding the chamber 
211 externally, above and below, and left and right. In the heating lamps 212, 
supply of power can be individually controlled. 

10 A gas introduction port 219 is provided on the gas introduction side 

of the chamber 211, while an auto shutter 213 is installed on the gas exhaust 
side to thereby seal off the outside air. A wafer insert port not shown that can 
be opened or closed with a gate valve is formed in the auto shutter 213, A gas 
exhaust port 220 is formed in the auto shutter 213 so that an atmosphere in 

15 the furnace is adjustable. 

The wafer W is placed on a three -point supporter 215 formed on a 
support tool, for example, a quartz tray 214. A buffer 216 made of quarts is 
provided on the gas introduction port side of the quartz tray 214 and a gas 
introduced through the gas introduction port 219 can be prevented from 

20 blowing directly to the wafer W. 

A special window for measuring a temperature not shown is formed 
in the chamber 211 and a temperature of the wafer W can be measured with 
a pyrometer 217 installed outside the chamber 211 through the special 
window. 

25 In the RTA apparatus 210, a wafer support tool for heat treatment of 

the present invention is appHed instead of a wafer support tool, for example 
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the quartz tray 214, thereby enabling the RTA apparatus 210 to be used as 
the heat treatment apparatus of the present invention. 

Description will be given of the present invention showing examples 
in a more concrete way and it is needless to say that the examples are 
5 presented by way of illustration only but should not be construed by way of 
limitation. 
(Example l) 

SiC was used as material of bases, support poles and pins to 
fabricate a wafer support tool for heat treatment described in FIGs. 1 and 2. 

10 In this case, each of the pins was prepared in a way such that a cylindrical 
body with a diameter of about 5 mm and a length of 10 mm was used, a 
contact section in the shape of a sphere with a diameter of about 5 mm was 
formed at the distal end thereof and a diameter of the proximal end thereof 
was worked to about 3 mm. Six sht-hke pinholes provided radially were 

15 formed so that the central portions thereof were disposed at positions of 110 
mm from the center of the pin holder. 

Such a wafer support tool for heat treatment was used to conduct 
heat treatment of a CZ silicon single wafer with a diameter of 300 mm, a 
crystal orientation of < 100 >, a conductivity type of p-ts^pe and a resistivity of 

20 about 10 Qcm. Investigation was conducted about a state of occurrence of 
damages or slip dislocations in a contact portion with the wafer. 

Conditions for the heat treatment were in an atmosphere of 100 % 
argon at 1200°C for 1 hr and the temperature for loading and unloading the 
wafer was 700°C. 

25 The heat treated wafer was almost free from occurrence of damages 

or slip dislocations as a result of investigation with X-ray topography 
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thereabout in the contact portion of the wafer with the wafer support tool. 
(Example 2) 

SiC was used as material of bases, support poles and pins to 
fabricate a wafer support tool for heat treatment as described in FIG. 1. The 
5 pin holder 32 had a diameter of 320 mm and a thickness of 1 mm, and nine 
slits 34b, each of which was a through hole with a width of 3.5 mm and a 
length of 9 mm and into each of which a pin was fitted, were formed radially 
on the pin holder 32, as shown in FIG. 14(a),. wherein arrangement was such 
that three slits at positions 140 mm in radius at an angular spacing of 120 

10 degrees, another set of three slits at positions 120 mm in radius at an angular 
spacing of 120 degrees and still another set of three shts at positions 60 mm 
in radius at an angular spacing of 120 degrees, and movable pins were 
inserted into all the nine slits 34b. In this case, each of the pins was formed 
from a cylindrical body having a diameter of 8 mm and a length of 10 mm, 

15 and a spherical contact section having a diameter of about 6 mm was formed 
at the distal end thereof, while the proximal end had a diameter of about 3 
mm. A total of the nine contact areas between the pins and the wafer were 10 
mm2 or less. 

Such a wafer support tool for heat treatment was used to heat treat 
20 a CZ silicon single crystal wafer with a diameter of 300 mm, a crystal 
orientation of < 100 >, a conductivity type of a p-t5^e and resistivity of about 
10 a cm, followed by investigation about a state of occurrence of slip 
dislocations in the contact portion with the wafer. 

Conditions for heat treatment were in a mixed gas atmosphere of 
25 argon and oxygen, at 1350°C, and for 8 hr, assuming a high temperatiure, 
long time heat treatment for preparation of an SIMOX wafer, and the 
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temperatiire for loading and unloading the wafer was 600°C. Incidentally, 
SIMOX (Separation by Ion-implanted Oxygen) is one of methods for 
preparing an SOI (Silicon On Insulator) wafer, in which oxygen ions are 
implanted into a silicon single crystal wafer and then the implanted wafer is 
5 heat treated to thereby form an Si02 layer in the interior of the silicon single 
crystal wafer. The heat treated wafer was observed with X-ray topography 
and in FIG. 14(b), there are shown results of the observation. In FIG. 14(b), 
almost no occurrence of slip dislocations was observed despite extremely 
severe conditions for heat treatment of 1350°C and 8 hr. Incidentally, in 

10 FIGs. 14(a) and 14(b), reference numeral 60 designates an arrow mark 
indicating a notch position. 
(Comparative Example l) 

A conventional wafer holder 70 as shown in FIG. 15(a) (a contact 
portion of a wafer is in the shape of a ring and a contact area is about 25000 

15 mm^) was used, a wafer W of the same specifications as in Example 2 was 
used, heat treatment was conducted in the same conditions as in Example 2 
and X-ray topography was used to observe slip dislocations thereof, results of 
which are shown in FIG. 15 (b). 

It is found that many of slip dislocations, as is clear from FIG. 15(b), 

20 occurred in a case where the conventional wafer holder was used. Comparing 
the results shown in FIG. 15(b) and FIG. 14(b), the difference between them 
is conspicuous and it is understood that the slip resistant characteristic of the 
wafer support tool of the present invention was very high. 
(Example 3) 

25 In order to confirm an effect of movable pins, there was separately 

prepared a pin holder in which only pins at three sites 120 mm in radius with 
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an angular spacing of 120 degrees were fixed as fixed pins 22f in the pin 
holder 32 used in Example 2 (FIG. 16(a)) with which heat treatment was 
conducted in the same conditions as in Example 2 and slip dislocations were 
observed with X-ray topography, results of which are shown in FIG. 16(b). In 
5 FIGs. 16(a) and 16(b), reference numeral 60 designates an arrow mark 
indicating a position of a notch of a wafer. 

According to FIG. 16(b), occurrence of some slip dislocations were 
observed as compared with FIG. 14(b) in which the nine movable pins were 
used and it was found that the occurrence of the slip dislocations coincides 

10 with the positions of the fixed pins. Therefore, it was confirmed that 
movabihty in the contact portions between the wafer support member and 
the wafer has an effect of suppressing the slip dislocations. 

Thus, by making the contact portions between the wafer support tool 
and the wafer movable, an effect of suppressing slip dislocations can be 

15 obtained, and hence an effect of reducing slip dislocations according to the 
present invention can be sec\u-ed if at least part of the contact portions are 
made movable as in Example 3, as compared with a case where all the 
contact portions are fixed as in the conventional support tool. It is naturally 
the most effective that all the contact portions are made movable. 

20 

Capability of Exploitation in Industry- 

As described above, by conducting heat treatment of a wafer using 
the wafer support tool for heat treatment of the present invention, damages 
or slip dislocations caused by high temperature heat treatment can be 
25 effectively suppressed and the wafer support tool for heat treatment of the 
present invention is easy to be worked, so that the wafer support tool of the 
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present invention exerts a great effect that reduction in fabrication cost can 
be realized. Especially, the wafer support tool for heat treatment of the 
present invention has high effectiveness in heat treatment at a high 
temperature for a long time as in a case of a SIMOX wafer. 
5 According to the heat treatment apparatus of the present invention 

equipped with the above mentioned wafer support tool for heat treatment, 
there can be provided a wafer with less of damages or shp dislocations after 
high temperature heat treatment and hence it is possible to improve quality 
and yield of devices to be fabricated using the wafer. 
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